Effect of helenalin and bis(helenalinyl)malonate on nucleic acid and protein synthesis in human KB carcinoma cells.
Helenalin and bis(helenalinyl)malonate were shown to be cytotoxic against the growth of human KB carcinoma cells. DNA synthesis was inhibited significantly. This inhibition was afforded because of the drugs' effects on a number of enzyme activities. The inhibition of IMP dehydrogenase and ribonucleotide reductase complex activities correlated positively with the inhibition of DNA synthesis of the KB cells. DNA polymerase activity was inhibited by the drugs to a lesser degree. The deoxyribonucleotide pools were markedly reduced in the presence of the drug, which would be consistent with a blockage of the enzyme ribonucleotide reductase as well as suppression of DNA synthesis. XMP levels were also reduced, which is consistent with suppression of IMP dehydrogenase activity by the drugs. Ribonucleoside phosphate pools, particularly CDP and GDP, were elevated after drug treatment, which would be expected with a blockage at ribonucleotide reductase. Thus DNA alkylation is not the mechanism of action of the antineoplastic sesquiterpene lactones; rather, the cell-killing effect is related to DNA synthesis inhibition by the drug.